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METHOD AND SYSTEM FOR FORMING 
TEMPORARY IMAGES 

BACKGROUND 

Many paper documents are promptly discarded after use. 
Although paper is inexpensive, the quantity of discarded 
paper documents is enormous and the disposal of these paper 
documents raises significant cost and environmental con 
CS. 

To address this problem, transient document media sys 
tems have been developed. Transient document media is a 
media designed to replace conventional paper for some appli 
cations. It is typically marked upon using ultraviolet (UV) 
light and typically erased with heat. It is designed so that the 
media, or paper, may be reused with different images ren 
dered thereon so one can replace paper printing in some 
applications. 

In this regard, transient document media involves provid 
ing a reimagable medium comprised of a Substrate and a 
photochromic material, wherein the medium is capable of 
exhibiting a color contrast and an absence of the color con 
trast. The reimagable medium is exposed to an imaging light 
corresponding to a predetermined image to result in an 
exposed region and a non-exposed region. The color contrast 
is present between the exposed region and the non-exposed 
region to allow a temporary image corresponding to the pre 
determined image to be visible to the naked eye. 

In one form, this type of marking on paper can be accom 
plished by using paper having a particular dye coated thereon. 
Exposed regions of the dyed paper may then be excited by a 
radiation source such as ultraviolet light. 

To erase the temporary image, transient document media 
systems subject a temporary image to an indoor ambient 
condition for a time period. This serves to change the color 
contrast to erase the temporary image without using an image 
erasure device. Thus, the temporary image is visible for a time 
sufficient for the observer to view the temporary image. How 
ever, the visible time is limited to permit the optional feature 
of repeating the procedure as described. So, the temporary 
image information and temporary image erasure may be per 
formed a number of times on the same media. In some forms, 
the reimagable medium may be considered self-erasing. 

Transient document systems of this type are described in 
U.S. Publication No. US 2005/0244742 A1, entitled “Reim 
agable Medium with Light Absorbing Material.” filed Apr. 
29, 2004, U.S. Publication No. US 2005/0244743 A1, entitled 
“Reimagable Medium.” filed Apr. 29, 2004, and U.S. Publi 
cation No. US 2005/024.4744A1, entitled “Method for Form 
ing Temporary Image.” filed Apr. 29, 2004, all of which are 
incorporated herein by this reference. 
The present system further addresses the above-described 

problem of paper documents by providing a method of and an 
environment for writing an image on a transient document 
medium and Subsequently erasing that medium so that it can 
be reused instead of disposed. 

INCORPORATION BY REFERENCE 

U.S. Patent Publication Nos. 2005/0244742 A1, 2005/ 
0244743 A1 and 2005/0244744A1 are hereby incorporated 
in their entirety by reference. 

BRIEF DESCRIPTION 

In one aspect of the presently described embodiments, the 
system comprises a path having transient media conveyed 
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2 
therethrough, a heating element disposed along the path, the 
heating element operative to heat the transient media to place 
the transient media in a first visual state, and, a light source 
disposed along the path, the light source being operative to 
place the transient media in a second visual state. 

In another aspect of the presently described embodiments, 
the system further comprises a print controller. 

In another aspect of the presently described embodiments, 
the system further comprises a raster image processor. 

In another aspect of the presently described embodiments, 
the first visual state is an erased State. 

In another aspect of the presently described embodiments, 
the first visual state is an imaged state. 

In another aspect of the presently described embodiments, 
the second State is an erased state. 

In another aspect of the presently described embodiments, 
the second State is an imaged state. 

In another aspect of the presently described embodiments, 
the light source is an ultraviolet light source. 

In another aspect of the presently described embodiments, 
the heating element is a long wavelength heat source. 

In another aspect of the presently described embodiments, 
the light source is programmable. 

In another aspect of the presently described embodiments, 
the heating element is programmable. 

In another aspect of the presently described embodiments, 
the heating element is a fuser of a multifunction device. 

In another aspect of the presently described embodiments, 
the method comprises processing an image to be printed, 
conveying a transient media sheet on a path, erasing the 
transient media sheet using a heating element along the path, 
and, forming the image on the transient media sheet using a 
light Source along the path. 

In another aspect of the presently described embodiments, 
the image comprises using an ultraviolet light source. 

In another aspect of the presently described embodiments, 
the method comprises processing an image to be printed, 
conveying a transient media sheet on a path, erasing the 
transient media sheet using a light source along the path, and, 
forming the image on the transient media sheet using a heat 
ing element along the path. 

In another aspect of the presently described embodiments, 
the light source is an ultraviolet light source. 

In another aspect of the presently described embodiments, 
the heating element is programmable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of an image rendering device into 
which the presently described embodiments are incorporated: 

FIG. 2 is an illustration of another image rendering device 
into which the presently described embodiments are incorpo 
rated; 

FIG. 3 is a unit to be used in conjunction with an image 
rendering device according to the presently described 
embodiments; 

FIG. 4 is a flow chart illustrating a method according to the 
presently described embodiments; and, 

FIG.5 is a flow chart illustrating another method according 
to the presently described embodiments. 

DETAILED DESCRIPTION 

The presently described embodiments comprise a system 
that includes a color changing medium Such as the transient 
document medium described in U.S. Publication No. 2005/ 
0244744A1 (which is incorporated herein by reference), an 
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erasing device using, for example, heat or long wavelength 
infrared light as the erasing source, a writing device that can 
imagewise apply a light (e.g. ultraviolet light) to write the 
image on the media, and a transport to transport the media 
along a paper path to be seen by the erasing device and the 
writing device. The system could also function in an alterna 
tive way. The image could be "erased to the all dark state 
using the light (e.g. ultraviolet light) and then heated or illu 
minated using, for example, infrared light in imagewise fash 
ion to produce the image. 

Referring now to FIG. 1, a system 10 into which the pres 
ently described embodiments are incorporated is illustrated. 
As shown, the system 10 includes an image rendering unit 12 
having provided thereto a temporary imaging unit 14. Also 
shown as part of the system 10 are print controller 16 and a 
raster image processor (RIP) 20. A standard printer controller 
and raster image processor with some custom electronics to 
accommodate the objectives of the presently described 
embodiments may be used. Any such modifications to the 
print controller or the raster image processor will be apparent 
upon a reading of the descriptions herein. 

The image rendering unit 12 also includes an output tray 
18. It should be understood that although the system 10 gen 
erally resembles a multifunction rendering device, it may be 
implemented as any of a variety of types of image rendering 
devices including printers, copiers or combination (or multi 
function) systems. 

In this form, the system 10 is a system dedicated to image 
rendering using transient document media, such as that 
described in connection with the above-noted patent applica 
tion. Of course, other types of transient media may be uti 
lized, provided the objectives of the presently described 
embodiments are obtained. In this regard, any medium that 
allows for color changing which creates contrast by imple 
menting an excitation source would suffice. That is, the 
medium used should have a first visual state, and a second 
visual state that can be initiated upon implementation of the 
excitation source. 
The image rendering unit 12 may take a variety of forms 

but, in at least one form, it includes components that function 
to have receive and recognize a page or an image file. In the 
printer environment, for example, the input may be provided 
by another network element and received in an input buffer or 
queue. In the copier environment, the input may be received 
by an attached scanner or the like and converted to a recog 
nizable image format. In either case, the input file is processed 
by the raster image processor 20 and printed under the control 
of the print controller 16. It should be appreciated that the 
printing in this embodiment is accomplished using transient 
document media; therefore, the image rendering unit does not 
incorporate many of the components typically incorporated 
in a printer, such as toner cartridges, fuser rolls, ... etc. A 
suitable path to convey the sheets from the input to the tem 
porary image unit 14, and then to the output, is, however, 
provided to the image rendering unit 12. In this regard, these 
elements provide the control and image data path. The data 
path contains buffer elements that synchronize the image data 
so that when the printed portion of a job is printed, the data is 
held due to location of the write bar with respect to the main 
image path. The functionality of the temporary imaging unit 
14 will be described in greater detail in connection with FIG. 
3. 

With reference now to FIG. 2, a system 30 illustrates an 
image rendering device 32 having, as an option, a traditional 
scanning unit 34 provided thereto. It should be understood 
that although the device 32 generally resembles a printer/ 
copier multifunctional system, it may be implemented as any 
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4 
of a variety of types of image rendering devices including 
printers, copiers or combination (or multifunction) systems. 
The image rendering unit 32 is also provided with a tem 

porary image unit 36 having the output tray of the system 
connected thereto. The image rendering unit 32 also includes 
a printer controller 40 and a raster image processor 42. A 
standard printer controller and raster image processor with 
Some custom electronics to accommodate the objectives of 
the presently described embodiments may be used. Any such 
modifications to the print controller or the raster image pro 
cessor will be apparent upon a reading of the descriptions 
herein. 

It should be appreciated that the system 30, as opposed to 
the system 10, is operative to print traditional document 
media as well as transient document media. In one form, the 
temporary imaging unit 36 is positioned within the paper path 
at the output of the system so that selected pages can be 
printed using transient media to form temporary images. In 
one example, fax coversheets are printed on transient media 
using the temporary image unit 36 while the remaining pages 
of the print job are printed using more traditional methods. 
The transient media is simply provided in a separate paper 
supply tray and the print controller 40 controls a selection of 
pages to be printed using a transient document media. These 
processes for selectively printing on different sheets of media 
are known in the art e.g., printing on letterhead, ... etc. 
The image rendering unit 32 may take a variety of forms 

but, in at least one form, it includes components that function 
to receive and recognize a page or an image file. In the printer 
environment, for example, the input may be provided by 
another network element and received in an input buffer or 
queue. In the copier environment, the input may be received 
by an attached scanner or the like and converted to a recog 
nizable image format. In either case, the input file is processed 
by the raster image processor 42 and printed under the control 
of the print controller 40. It should be appreciated that the 
printing in this embodiment is accomplished using both tra 
ditional document media and transient document media; 
therefore, the image rendering unit incorporates many of the 
components typically incorporated in a printer, Such as toner 
cartridges, fuser rolls, ... etc. A Suitable path to convey the 
sheets from the input to the temporary image unit 36 or a 
traditional print engine, and then to the output, is also pro 
vided to the image rendering unit 32. These elements provide 
the control and image data path. The data path contains buffer 
elements that synchronize the image data so that when the 
printed portion of a job is printed, the data is held due to 
location of the write bar with respect to the main image path. 
The functionality of the temporary imaging unit 36 will be 
described in greater detail in connection with FIG. 3. 

Referring now to FIG. 3, a temporary imaging unit 100 is 
illustrated. This unit may be provided in either the temporary 
image unit 14 of device 12 or the temporary image unit 36 of 
device 32. In either case, the unit 100 comprises a light source 
102 as well as a heating element 104. Both of these elements 
are, in one form, disposed along a paper path 108 So that 
sheets 110 and 112 can be suitably printed. 
The device 100 uses a suitable paper feed mechanism and 

transport systems to feed the sheets through the paper path 
108. The components of such a transport system are well 
known to those of skill in the art. For example, an appropriate 
configuration of conveyor devices Such as transport rollers 
and mechanical control systems may be used to transport the 
sheets (e.g. sheets 110 and 112) through the system to be seen, 
or acted upon, by the light source 102 and/or the heating 
element 104. 
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The light source 102 may take a variety of forms. In one 
form, a light bar, or print head, formed of light emitting diodes 
(LEDs) that emit in the ultraviolet range is provided. In this 
environment, pixel by pixel control of the ultraviolet light to 
form the appropriate image is facilitated by the print control 
ler 16 or 40. Of course, any suitable wavelength of light may 
be used to implement the presently described embodiments, 
provided the transient document media responds appropri 
ately to the selected wavelength. 
The heating element 104 may also take a variety of forms 

including that of a long wavelength heating device Such as an 
infrared heating source. In another form, the heating element 
104 may take the form of the fuser of the multifunction device 
to provide the erase function. Of course, this alternative is 
appropriate for the image rendering unit 32 of FIG. 2, which 
device includes a fuser. In another form, the heating element 
104 is a programmable heating device, such as those tradi 
tionally used to implement thermal facsimile machines. 

It should be understood that the direction of the sheet 
transport along the path 108 will vary from implementation to 
implementation as a factor of the use of the light source and 
the heating element, as will be described in greater detail in 
connection with FIGS. 4 and 5, for example. In any case, the 
path 108, e.g. a paper path, terminates with at the output tray 
18 or 38. Of course, it is to be appreciated that the output tray 
and the input tray functions could be combined so that the 
users need not move any “used Stack of media. 

It should be understood that the overall rendering process 
according to the presently described embodiments includes 
the functions of clearing or erasing the sheet, and then form 
ing the temporary image on the sheet. That is, the sheet is 
placed in first visual state (e.g. an erased state) and, upon 
selected excitation of the sheet or a part of the sheet by an 
excitation source (such as heat or light), is placed in second 
visual state. In one form, the clearing or erasing of the sheet is 
accomplished using transient document media described 
above and heated using the heating element 104. The tempo 
rary image can then be formed on the erased sheet using the 
light source 102. In another form, the light source 102 can be 
used to erase a sheet by forming a completely dark image on 
the sheet, for example. The heating element 104 is then used 
to form images on the sheet by erasing portions of the dark 
image. The heating element 14, in at least this form, is a 
programmable heating element. Such heating elements are 
known in the art in, for example, thermal fax machine tech 
nology. 

In this regard, FIGS. 4 and 5 illustrate methods according 
to the presently described embodiments. It should be under 
stood that methods may be implemented in the system using 
a variety of hardware configurations and/or software tech 
niques. For example, the routines that implement the method 
on the printers/copiers according to the presently described 
embodiments, may reside within the print controller of either 
the device 12 or the device 32. Of course, other printing 
elements, such as the raster image processor, may house 
various parts of routines that may be used in implementing the 
presently described embodiments. In this way, the software 
implementing the system may be centralized or distributed in 
the system. Further, the routines may be implemented in a 
downstream or upstream process in the rendering environ 
ments contemplated. 

With reference now to FIG. 4, a method 400 is illustrated. 
The method 400 includes, initially, a function of processing 
the image using conventional techniques in the raster image 
processor (at 402). It should be appreciated that this function 
may be accomplished whether the device is a printer, copier, 
or a combination device. Also, the transient document media 
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6 
is conveyed along the paper path (at 404). It should be under 
stood that this function may be accomplished in a variety of 
manners that are well known in the art, such as through the use 
of rollers and nips. Next, the transient document media is 
erased using a heating element, such as heating element 104 
(at 406). Last, the light source 102 is then used to write or 
form images on the transient media (at 408). It should be 
understood that, in one form, the light source is an ultraviolet 
light source. However, other types of light sources that would 
cause an excitation of the transient document medium could 
be used. Control of the light source 102 is accomplished 
through the print controller. This control of a light bar on a 
pixel by pixel basis for printing or scanning purpose is well 
known in the art. 

Referring now to FIG. 5, another method according to the 
presently described embodiments is illustrated. As shown, the 
method 500 includes the function of processing the image (at 
502). Again, it should be understood that processing the 
image may be accomplished in either a printer, copier, or 
other device combining both functions and is accomplished in 
conventional manners. Also, the transient document medium 
is conveyed along the paper path in the system (at 504). This 
conveyance may be accomplished in a variety of well known 
manners. The transient medium is then erased using the light 
source (at 506). It should be understood that the light source 
may take a variety of forms, including ultraviolet forms. In 
any event, the light source activates the transient medium 
Such that the medium is completely imaged or, in one form, 
rendered dark. The transient media is then conveyed to the 
heating element which forms the temporary images on the 
transient media (at 508). Of course, in this instance, the heat 
ing element is actually heating the dark imaged portions of the 
sheet to create the image, i.e., erasing dark portions on the 
sheet. In at least one form, the heating element is program 
mable so that pixel by pixel control of the printing process 
through the heating element is attained. 

Since the media must be re-imaged many times and pass 
through the printer document handling system, the polymer 
content of the coated paper and the dye pigment content of the 
coating mixture may be modified to provide the best compro 
mise between sensitivity, multiple paper re-feeds, paper 
robustness, and image lifetime for use with the document 
handling and image system. 

This system allows the reusable color changing media to 
replace conventional printing for some portion of the print 
jobs. Since the media is reusable from 50 to 100 times, sig 
nificant savings both in terms of cost and environmental 
impact can be realized. It may also enable business processes 
that depend on the erasable and reusable properties of the 
media to significantly improve productivity and reduce costs. 

There are several other variations that would work to pro 
vide the same function. The media could also be written using 
a laser based rotating or vibrating mirror Scanner instead of 
the light bar. It could also be written using a mask with a 
pattern. 

It will be appreciated that various of the above-disclosed 
and other features and functions, or alternatives thereof, may 
be desirably combined into many other different systems or 
applications. Also that various presently unforeseen or unan 
ticipated alternatives, modifications, variations or improve 
ments therein may be subsequently made by those skilled in 
the art which are also intended to be encompassed by the 
following claims. 
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The invention claimed is: 
1. A system for forming temporary images on a transient 

medium, the system comprising: 
a path having transient media conveyed therethrough; 
a heating element disposed along the path, the heating 

element operative to heat the transient media to place the 
transient media in a first visual state; and, 

a light source disposed along the paper path, the light 
Source being operative to place the transient media in a 
second visual state. 

2. The system as set forth in claim 1, further comprising a 
print controller. 

3. The system as set forth in claim 1, further comprising a 
raster image processor. 

4. The system as set forth in claim 1 wherein the first visual 
state is an erased state. 

5. The system as set forth in claim 1 wherein the first visual 
state is an imaged State. 

6. The system as set forth in claim 1 wherein the second 
state is an erased state. 

7. The system as set forth in claim 1 wherein the second 
state is an imaged State. 

8. The system as set forth in claim 1 wherein the light 
Source is an ultraviolet light source. 

9. The system as set forth in claim 1 wherein the heating 
element is a long wavelength heat source. 

10. The system as set forth in claim 1 wherein the light 
Source is programmable. 
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11. The system as set forth in claim 1 wherein the heating 

element is programmable. 
12. The method as set forth in claim 1 wherein the heating 

element is a fuser of a multifunction device. 
13. A method for forming temporary images on a transient 

medium, the method comprising: 
processing an image to be printed; 
conveying a transient media sheet on a path; 
erasing the transient media sheet using a heating element 

along the path; and, 
forming the image on the transient media sheet using a light 

Source along the path. 
14. The method as set forthin claim 13 whereinforming the 

image comprises using an ultraviolet light source. 
15. A method for forming temporary images on a transient 

media, the method comprising: 
processing an image to be printed; 
conveying a transient media sheet on a path; 
erasing the transient media sheet using a light source along 

the path; and, 
forming the image on the transient media sheet using a 

heating element along the path. 
16. The method as set forth in claim 15 wherein the light 

Source is an ultraviolet light source. 
17. The method as set forth in claim 15 wherein the heating 

element is programmable. 

k k k k k 


